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GROUND WORKING IMPLEMENT
INCLUDING A SHANK AND A TIP

This invention relates to a ground working implement for
an agricultural machine of the type comprising a shank
which 1s mounted at an upper end onto a shank support of
the agricultural machine and includes a lower portion for
receiving a tip thereon.

BACKGROUND OF THE INVENTION

It 1s known to provide shanks of this type 1n the form of
a vertical plate defined by a flat metal plate which 1s cut so
that one edge of the flat plate defines a leading edge of the
shank and the opposite edge of the tlat plate defines a trailing

edge with two side surfaces of the flat plate defining sides of
the shank.

More conventional types of shank include cast metal
clements of various shapes and a flat metal strip which has
the tlat side facing forwardly and 1s generally curved 1n side
elevation to form a C-shape.

Various technmiques are used for mounting a tip at the
lower end of the shank. In many cases the tip includes a plate
parallel to the lower end of the shank which 1s simply bolted
to the shank. Other arrangements mclude various forms of
cast metal tip often with a pocket so that a lower end of the
shank 1s received within the pocket with the tip being held
in place by close fit between the pocket and the lower end
of the shank as well as a pin or bolt.

Various examples of tips of the cast metal type are
manufactured by Bourgault and Flexicoil in Canada.

Other techniques for attachment of the tip to the shank
include separate attachment pieces which are generally cast
and are attached to the lower end of the shank and receive
various tips which include elements for engagement into a
pocket defined by the attachment piece.

Various arrangements of this type are shown 1n U.S. Pat.
No. 5,224,555 (Bain) issued Jul. 6, 1993; U.S. Pat. No.
4,932,478 (Jones) issued Jun. 12, 1990; U.S. Pat. No.
5,310,009 (Rowlett) issued May 10, 1994; U.S. Pat. No.
5,077,918 (Garman) 1ssued Jan. 7, 1992 and U.S. Pat. No.
306,895 (Ball) issued Oct. 21, 1884.

SUMMARY OF THE INVENTION

It 1s one object of the present invention to provide an
improved ground working implement.

According to one aspect of the invention there 1s provided

a ground working implement for an agricultural machine
comprising;:

a shank mcluding an upper mounting portion for attach-

ment to a shank support of the agricultural machine and

a lower portion spaced downwardly of the upper
mounting portion;

and a replaceable tip arranged for mounting on the lower
portion for support thereby for movement therewith
across the ground and for engagement into the ground
in a ground working action;

the lower portion of the shank and the tip including
cooperating engagement elements by which the tip 1s
attached to the lower portion of the shank;

the engagement elements comprising a pocket on one of
the lower portion and the tip and a projection for
engagement mto the pocket on the other of the lower
portion and the tip;

at least the lower portion of the shank and at least part of
the tip each being defined by a flat plate of substantially
constant thickness between two flat side surfaces of the

flat plate;
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the lower portion being arranged such that the two flat
side surfaces define sides thereof and such that leading,
and trailing edges of the lower portion are defined by
cut edges of the flat plate;

the tip being arranged such that the two flat side surfaces
define sides thereof and such that leading and trailing
edges of the tip are defined by cut edges of the flat plate;

the projection being arranged such that the two flat side
surfaces define sides of the projection and such that
front and rear edges of the projection are defined by cut
edges of the flat plate;

the pocket comprising a recess shaped to receive the
projection and having front and rear surfaces defined by
cut edges of the flat plate and side surfaces each defined
by a respective one of two enclosure members extend-
ing across the recess and attached to a respective flat
surface of the flat plate.

Preferably the two enclosure members have surfaces
facing mnwardly into the recess which are flat.

Preferably each enclosure member extends substantially
fully across a respective side of the recess so as to fully cover
the side of the recess and provide an open mouth of the
recess only at an end face thereof.

Preferably the enclosure members are welded to the side
surfaces.

Preferably the pocket 1s on a bottom end of the lower
portion of the shank and the projection i1s on an upper end of
the tip although the opposite construction can be employed
In some arrangements.

Preferably the shank 1s shaped at the lower portion such
that a width thereof from the leading edge to the trailing
cdge 1s greater than the thickness of the flat plate.

Preferably the projection and the pocket each have front
and rear surfaces which are similarly tapered.

According to a second aspect of the invention there 1is
provided ground working implement for an agricultural
machine comprising;

a shank including an upper mounting portion for attach-

ment to a shank support of the agricultural machine and
a lower portion spaced downwardly of the upper
mounting portion;

a tip mounted on the lower portion for support thereby for
movement therewith across the ground and for engage-
ment mnto the ground 1n a ground working action;

and a guide surface on the shank extending from the lower
portion upwardly toward the upper mounting portion,
the guide surface increasing in width transversely of the
shank from a narrow width at the lower portion to an
increased width upwardly from the lower portion.
Preferably the guide surface comprises a front surface of
a cover member mounted on the shank and attached to the
shank.
Preferably the guide surface 1s shaped such that 1n each of
a series of horizontal cross sections spaced upwardly of the
shank the guide surface defines a smoothly curved leading
cdge.
Preferably the cover member 1s attached to the shank at
the lower portion.
Preferably the shank comprises a flat plate with the cover
member mounted 1n front of a leading edge of the flat plate.
One embodiment of the invention will now be described
in conjunction with the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side elevational view of a ground working,
implement according to the present mnvention.
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FIG. 2 1s a cross sectional view along the lines 2—2 of
FIG. 1.

FIG. 3 1s a cross sectional view along the lines 3—3 of
FIG. 1.

FIG. 4 1s a cross sectional view along the lines 4—4 of
FIG. 1.

FIG. 5 1s a cross sectional view along the lines 5—35 of
FIG. 1.

FIG. 6 1s a cross sectional view along the lines 6—6 of
FIG. 1.

FIG. 7 1s a front elevational view of the ground working,
implement of FIG. 1.

FIG. 8 1s a side elevational view similar to that of FIG. 1
showing a modified ground working implement according to
the present invention.

FIG. 9 1s a cross sectional view along the lines 9—9 of
FIG. 8.

In the drawings like characters of reference indicate
corresponding parts in the different figures.

DETAILED DESCRIPTION

The ground working implement shown 1n the figures
comprises a shank 10 and a replaceable tip 11. The shank 10
extends from an upper mounting portion 12 to a lower
portion 13 for attachment to the replaceable tip 11.

The upper mounting portion 12 1s attached to suitable
support of an agricultural machine, which support 1s not
shown 1n detail as this can vary with requirements and 1s
well known to one skilled 1n the art. For example the support
can be fixed or can be a pivotal trip arrangement 14 biased
by a spring or by a hydraulic action. The trip arrangement 1s
shown 1ncluding a bracket assembly 15 for attachment to the
upper end 12, a pivot section 16 which allows pivotal
movement of the trip and shank about a horizontal axis
transverse to the direction of movement of the agricultural
machine and a spring 17 for applying downward pressure on
the shank and allowing upward release or trip movement of
the shank 1n response to engagement with an obstacle 1n the
oground.

Both the shank 10 and the replaceable tip 11 are defined

by a flat metal plate. In the embodiment shown the plate
defining the shank 1s equal 1n thickness to the plate defining
the tip and this 1s the preferred arrangement although this 1s
not essential to the construction.

The shank 10 thus includes a front or leading edge 18 and
a trailing edge 19 both of which are made by cutting to shape
from the flat metal sheet or plate defining the material of the
shank. Thus side surfaces 20A and 20B of the plate define
side surfaces of the shank. The width of the shank from the
leading surface 18 to the trailing surface 19 is greater than
the thickness of the shank. In this way the shank 1s substan-
fially rigid 1n the front to back direction and 1s resistant to
bending or damage due to impact with obstacles. Attached
to the trailing surface 19 1s an optional delivery tube 20
carried on a bracket 21 welded to the surface 19 at a position
spaced upwardly from the bottom end of the shank. The tube
20 1ncludes a rearwardly facing mouth 22 which 1s inclined
downwardly and forwardly to a forward most apex 23 just
behind the lower edge of the shank. The bracket 21 wraps
around the tube 20 and 1s clamped thereto by bolts 24. The
tube can be arranged for attachment to a supply tube for
supplying seed or fertilizer as required for passage through
an open upper mouth 25 of the tube.

The replaceable tip 11 1s similarly manufactured from the
flat plate to define a leading edge 26 and a trailing edge 27
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together with side surfaces 28 and 29. The replaceable tip 1s
aligned with the shank so that the side surfaces 28 and 29 lic
in a common vertical plane with the side surfaces 20A and
20B of the shank. The replaceable tip converges forwardly
and downwardly to a leading edge 30 which thus defines a
knife for engaging into the ground and forming a furrow.
Along the leading surface 26 1s provided a wear plate 31
formed of a wear resistant material which 1s welded nto

place along a recess 1n the leading surface 26. The length and
arrangement of the wear insert and the shape of the tip can
vary significantly depending upon requirements.

The engagement of the tip with the lower end of the shank
1s ecifected by a pair of engagement elements generally
indicated at 40. These include a pocket 41 and a projecting
insert 42. The pocket 41 1s comprised of a recess 43 cut into
the lower end of the shank so as to define front and rear
surfaces 44 and 45 of the recess together with an upper most
surface of the recess indicated at 46. The front and rear
surfaces 44 and 45 taper gradually and constantly from an
open mouth 47 at a lower face 48 of the shank upwardly and

inwardly to the base 46 which 1s thus narrower than the open
mouth 47.

The projection 42 1s similarly shaped with front and rear
surfaces which taper at the same rate as those of the recess
and converge to an upper edge 49 of the projection which 1s
spaced from the base 46 so that the projection can be wedged
in place within the recess. This leaves shoulders 38 and 39
on either side of the projection 42 which are slightly spaced
downwardly from the lower most surface 48 of the shank.

The pocket 41 1s closed on each side by a pair of plates
50 and 51 each arranged on a respective side of the shank
and covering the recess. The plates 50 and 51 have inside
surfaces 52 which are flat and which lie flat against the side
surfaces 20A and 20B of the shank. This defines sides of the
recess which thus substantially contact sides of the projec-
tion of the tip so that projection 1s held 1n place within the
recess by a close fit. A slight clearance can be provided by
slightly spacing the plates 50 and 51 outwardly from the side
surfaces of the shank to ensure that manufacturing toler-
ances do not prevent the projection from engaging into the
recess.

The projection 1s locked 1nto the recess by a transverse pin
55 which engages through a circular hole 56 1n the projec-
tion 42. Holes 57 in the side plates 50 and 51 are oval so as
to be necessarily aligned with the circular hole when the
surfaces of the projection are wedged 1n place within the
surfaces of the recess. The fact that the pin 1s therefore loose
within the holes 57 allows some vertical movement of the tip
relative to the shank but 1n operation the upward force on the
tip forces the projection of the tip 1nto the recess so that the
location of the tip 1s defined by the wedging action of the
projection within the recess rather than the location of the
pin 535.

In an alternative arrangement shown 1n FIG. 8 the pocket
41A 1s provided on the tip and the projection 42A on the
shank. However this 1s not preferred since the tip 1s replace-
able and therefore 1s manufactured as simply as possible as
shown 1n the illustrated embodiment.

The shank and the tip are preferably defined by laser
cutting of the leading and trailing edges so as to provide an
accurate shape with that shape being variable simply by
reprogramming the operation of the laser cutter. However
other types of cutting and/or punching of a plate material can
also be used. Laser cutting 1s particularly preferred for lower
numbers of production. However 1f numbers are suflicient
tooling can be manufactured for direct punching of the
required shape.
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The shank and the tip are thus made from the flat plate
which 1s aligned so that the plane of the flat plate lies 1n the
direction of movement of the agricultural machine. The
shank 1s thus relatively narrow and can 1n some cases
therefore avoid collecting material 1n front of the shank.
However 1n situations where significant level of trash, that
1s remaining crop material 1s present in and on the soil, a
ouide surface 1s provided 1n front of the shank so as to assist
in discarding the trash and preventing the trash from col-
lecting 1n front of the upper part of the shank. The guide
surface 1s indicated at 60 and comprises a generally U
shaped wall with a base of the U forming a leading edge and

two legs of the U extending rearwardly on each side of the
shank.

Thus 1n cross section as shown 1n FIGS. 4, 5 and 6, the
base of the U shape 1s indicated at 61 and the two legs are
indicated at 62 and 63. It will be appreciated therefore that
the U shape member 1s relatively elongate so as to extend
from a position just above the side plates 50 and 51 to a
position spaced upwardly from the lower end of the shank at
a height sufficient on the shank to engage any crop materials
or trash carried in front of the shank.

At the lower most end of the guide 60, the legs 62 and 63
are clamped inwardly so that they lie closely adjacent the
side surfaces 20A and 20B of the shank 10. The lower most
edge of the guide as indicated at 65 1s welded to the side

surfaces 20A and 20B so as to hold the guide 1n place on the
shank.

As best shown 1n FIG. 7, the lower part of the guide
includes a section 1n which the leg 62 and 63 are parallel
such that each lies alongside the side surfaces of the shank.
This section extends from the lower most edge 65 up to a
first junction 66. From that point the guide flares outwardly
so that the legs 62 and 63 gradually increase 1n spacing as
indicated 1n FIGS. § and 6. The leading edge or base of the
U shape member or channel as indicated at 61 1s curved 1n
cross section as shown 1 FIGS. 5 and 6. The guide can also
be shaped so that 1t starts to increase 1n width directly at the
lower edge 65 without the parallel portions of the legs. The
front edge of the shank has a recess or shoulder 65A so that
the leading edge of the shank above the tip 1s contiguous
with the leading edge of the guide at the lower edge 65.

This shape of the guide surface causes crop material
which initially wraps around the lower part between the
points indicated at 65 and 66 to gradually move up the shank
and to be discarded in view of the fact that the curvature of
the leading edge 61 gradually increases thus reducing the
likelihood of the material hanging up on that leading edge.
Thus there 1s a tendency for the crop material to rise up or
ride up the front edge of the shank and for that material to
be discarded as 1t reaches the upper edge 70 of the guide.

In an alternative arrangement (not shown), the shank itself
can be shaped 1n this manner rather than being formed of the
single tlat plate so that the upper part of the shank 1s defined
in effect by the guide surface and the lower part of the shank
1s defined by the flat plate allowing its attachment to the
replaceable tip as previously described. The guide can also
be used with a shank which 1s manufactured by conventional
techniques and does not use the plate type construction
described above.

The arrangement as described above provides the follow-
ing features:

1. It provides considerable strength in that the manufac-
ture can utilize plate steels of high wear resistance and
strength.

2. It 1s 1nexpensive to vary the design of either the shank
or the tip since the cutting action can be effected by torch,
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plasma or laser using computer design techniques. Stamping
or punching of the parts from a plate can also be used.

3. The manufacture avoids the heavy start up costs of
tooling for casting molds and the like.

4. A large number of different tip shapes can be developed
to fit varying seceding, tillage, fertilizing and insecticide
Injection requirements.

5. The width of the tip and the width of the shank can be
relatively narrow lying in the range 0.125 to 1.00 inch or
greater.

6. The attachment of the tip to the shank can be effected
by the tapered wedging action described above, by a curve
shape or by rectangular or parallel sides arrangement.

/. The side plates welded to the shank can be reduced 1n
height 1f required 1n dependence upon the expected forces

and finished ground shape required.

8. Various additions can be made to the tips to widen
furrows, reduce wear behind openers on delivery tubes etc.

9. The tip can be made 1mto a tillage tool by bolting or
welding on a horizontal wing sections.

10. The lower portion of the shank can be provided as a
separate section which can be bolted to another portion of

the shank.

In a further alternative arrangement, the shank can be of
a conventional design on which a lower portion 1s added as
a bolt-on conversion section onto which the tip mounts. The
conversion section and the tip are then defined by the plate
arrangement as described heremnbefore. The lower portion
does not therefore need to be an integral part of the upper

part of the shank but 1t can be seperately manufactured and
attached thereto.

Turning now to FIGS. 8 and 9, there 1s shown a further
shank construction which i1s preferably of the plate type
previously described but can be of any other shank type. The
shank 1s generally indicated at 80 and includes a cover
member 81 which i1s similar to the cover member 60
previously described. In this arrangement, however, the
cover tapers confinuously from a lower edge 82 up to an
upper edge 83 so that the cover gradually increases 1n width
and the radius of curvature of the front edge of the cover
cradually increases to provide a crop shedding action as
previously described.

Instead of the cover 81 being welded to the shank, 1n this
case the cover 81 1s attached to the shank by a bolt 84 which
allows some pivotal movement of the cover about an axis
defined by the transverse bolt 84 passing through the shank.
The bolt 1s arranged near the lower edge 82 so that the lower
edge 1s substantially fixed and received within the recess
65A as previously described. However the upper edge 83
can move forwardly and rearwardly relative to the shank and
in addition can move slightly from side to side relative to the
shank due to a relatively loose fit on the transverse bolt 84.
In order to maintain the cover i position 1n front of the
shank and relatively centered on the shank, the cover is
attached by a pair of rubber or spring couplings 85 and 86
which extend from a position adjacent the front edge of the
shank outwardly and forwardly to a respective mounting
points on the cover. Thus the springs pull the cover back-
wardly toward the front edge of the shank but allow some

forward movement and allow some side to side shaking
movement.

In one embodiment, therefore, the cover i1s 1n effect
loosely mounted on the shank so that it can float 1n various
directions as the shank moves or vibrates to assist trash from

being released from the front surface of the cover.
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In addition, or alternatively, the cover can be attached to
a linkage generally indicated at 87 which extends from the
cover to a movable element of the agricultural machine for
example trailing packer wheels or other opener members
which will generate sharp forces on the cover member and
cause 1t to snap forward and/or sideways helping to dislodge
residues or trash. One example of a seeding device of this
general type 1s shown 1n prior Canadian Patent 1239835
issued Aug. 2nd 1988 of James W. Halford (one of the
present inventors) in which the shank is trailed by an
attached packer wheel which 1s allowed some movement
relative to the shank. The connection of the linkage 87
therefore to the trailing packer wheel will cause some
shaking or more vigorous movement of the cover member
relative to the front surface of the shank to assist 1n discard-
ing the trash.

Since various modifications can be made 1n my 1nvention
as herein above described, and many apparently widely
different embodiments of same made within the spirit and
scope of the claims without departing from such spirit and
scope, 1t 1s 1ntended that all matter contained in the accom-
panying speciiication shall be mterpreted as illustrative only
and not 1n a limiting sense.

We claim:

1. A ground working 1mplement for an agricultural
machine comprising;

a shank mncluding an upper mounting portion for attach-
ment to a shank support of the agricultural machine and
a lower portion spaced downwardly of the upper
mounting portion;

and a replaceable tip arranged for mounting on the lower
portion for support thereby for movement therewith
across the ground and for engagement into the ground
in a ground working action;

the lower portion of the shank and the tip including
cooperating engagement elements by which the tip 1s
attached to the lower portion of the shank;

at least the lower portion of the shank being defined by a
first flat plate of substantially constant thickness
between two flat side surfaces of the first flat plate;

the lower portion being arranged such that the two flat
side surfaces define sides of the lower portion and such

that leading and trailing edges of the lower portion are
defined by cut edges of the first flat plate;

at least part of the tip being defined by a second {flat plate
of substantially constant thickness between two {flat
side surfaces of the second flat plate;

the tip being arranged such that the two flat side surfaces
define sides of the tip and such that cut edges of the
second flat plate are arranged at leading and trailing
edges of the tip;

the engagement elements comprising a pocket on one of
the first and second flat plates and a projection, for
engagement into the pocket, on the other of the first and
second flat plates;

the pocket comprising;

a recess cut in said one of the first and second flat plates
to define cut edges thereof such that front and rear
surfaces of the recess are defined by said cut edges
of said one of the first and second flat plates;

and two parallel spaced enclosure members defining
sides of the recess, each enclosure member being
attached to a respective flat side surface of said one
of the first and second flat plates so as to at least
partly span the recess.
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2. The ground working implement according to claim 1
wherein the two enclosure members are tlat so as to define
inner surfaces facing inwardly into the recess which are
co-planar with the flat side surfaces of said one of the first
and second flat plates.

3. The ground working implement according to claim 1
wherein each enclosure member extends substantially fully
across a respective side of the recess so as to substantially
fully cover the side of the recess.

4. The ground working implement according to claim 1
wherein each of the enclosure members 1s welded to the
respective side surface of the flat plate of said one of the
lower portion and the tip.

5. The ground working implement according to claim 1
wherein the pocket 1s arranged on a bottom end of the lower
portion of the shank and the projection i1s arranged on an
upper end of the tip such that the enclosure members are
mounted on the sides surfaces of the lower portion of the
shank adjacent the bottom end thereof.

6. The ground working implement according to claim 5
wherein the shank includes a guide cover mounted on the
shank at a position spaced upwardly from the tip and
extending from the lower portion upwardly toward the upper
mounting portion, the guide cover comprising a sheet mem-
ber curved so as to be U-shaped 1n horizontal cross-section
thus defining a curved leading wall surrounding the leading
edge of the shank and two side walls each adjacent to a
respective side surface of the shank, the guide cover having
at a lower end thereof each side wall thereof arranged
immediately alongside and parallel to the respective side
surface of the shank and substantially immediately above the
enclosure members to define a narrow width of the cover at
the lower end substantially contiguous with the enclosure
members; and the guide cover increasing in width trans-
versely of the shank from the narrow width at the lower end
to an 1ncreased width upwardly from the lower end.

7. The ground working implement according to claim 1
wherein the shank 1s shaped at the lower portion such that a
width thereof from the leading edge to the trailing edge 1s
orecater than the thickness of the first flat plate.

8. The ground working implement according to claim 1
wherein the pocket has front and rear surfaces which are
tapered and the projection has front and rear surfaces which
are tapered and shaped to fit against the front and rear
surfaces of the pocket when the projection 1s inserted into
the pocket.

9. The ground working implement according to claim 1
wherein the shank includes a guide cover mounted on the
shank at a position spaced upwardly from the tip and
extending from the lower portion upwardly toward the upper
mounting portion, the guide cover comprising a sheet mem-
ber curved so as to be U-shaped 1n horizontal cross-section
thus defining a curved leading wall surrounding the leading
edge of the shank and two side walls each adjacent to a
respective side surface of the shank, the guide cover having
at a lower end thereof each side wall thereof arranged
immediately alongside and parallel to the respective side
surface of the shank to define a narrow width of the guide
cover at the lower end; and the guide cover increasing 1n
width transversely of the shank from the narrow width at the
lower end to an increased width upwardly from the lower
end.

10. A ground working implement for an agricultural
machine comprising;

a shank including an upper mounting portion for attach-

ment to a shank support of the agricultural machine and
a lower portion spaced downwardly of the upper
mounting portion;
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a t1ip mounted on the lower portion for support thereby for
movement therewith across the ground and for engage-
ment into the ground 1n a ground working action;

the shank being defined by a first flat plate of substantially
constant thickness between two flat side surfaces of the
first flat plate arranged such that the two flat side
surfaces define sides of the shank and such that leading
and trailing edges of the shank are defined by edges of
the first flat plate;

the tip having a soil engaging width along its length from
the shank to a lowermost edge which 1s substantially
equal to that of the first flat plate of the shank so as to
form a knife for cutting a narrow furrow;

and a guide cover mounted on the shank at a position
spaced upwardly from the tip and extending from the
lower portion upwardly toward the upper mounting
portion;

the guide cover comprising a sheet member curved so as
to be U-shaped 1n horizontal cross-section thus defining
a curved leading wall surrounding the leading edge of
the shank and two side walls each adjacent to a respec-
tive side surface of the shank;

the guide cover having at a lower end thereof each side
wall thereof arranged 1immediately alongside and par-
allel to the respective side surface of the shank to define
a narrow width of the cover at the lower end; and

the guide cover increasing 1 width transversely of the
shank from a the narrow width at the lower end to an

increased width upwardly from the lower end.

11. The ground working implement according to claim 10
wherein the guide cover 1s connected to the shank for
flexible movements relative to the shank.

12. The ground working implement according to claim 11
wherein there 1s provided a linkage for effecting movement
of the guide cover relative to the shank.

13. A ground working implement for an agricultural
machine comprising;:

a shank including an upper mounting portion for attach-
ment to a shank support of the agricultural machine and
a lower portion spaced downwardly from the upper
mounting portion;

and a replaceable tip arranged for mounting on the lower
portion for support thereby for movement therewith
across the ground and for engagement 1nto the ground
in a ground working action;

the lower portion of the shank and the tip including
cooperating engagement elements by which the tip 1s
attached to the lower portion of the shank;

least the lower portion of the shank being defined by a
first flat plate of substantially constant thickness
between two flat side surfaces of the first flat plate;

at

the lower portion being arranged such that the two flat
side surfaces define sides of the lower portion and such
that leading and trailing edges of the lower portion are
defined by cut edges of the first flat plate;

at least part of the tip being defined by a second flat plate
of substantially constant thickness between two flat
side surfaces of the second {flat plate;

the first flat plate and the second flat plate being of
substantially equal thickness;
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10

the tip being arranged such that the two flat side surfaces

of the second flat plate define sides of the tip and such
that cut edges of the second flat plate are arranged at
leading and trailing edges of the tip;

the engagement elements comprising a pocket on one of
the first and second flat plates and a projection, for
engagement 1nto the pocket, on the other of the first and
second flat plates;

the pocket comprising a recess cut 1n said one of the first
and second flat plates such that front and rear surfaces

of the recess are defined by cut edges of said one of the

first
enclosure members defining sides of the recess, each

and second flat plates and two parallel spaced

enclosure member being attached to a respective flat

side surface of said one of the first and second flat

plates so as to at least partly span the recess and each
having a substantially flat inner surface co-planar with

the respective flat side surface of said one of the first
and second {flat plates;

the projection on said other of the first and second {flat
plates being integral with said other of the first and
second flat plates such that the two flat side surfaces of
said other of the first and second flat plates define
respective sides of the projection and such that front
and rear edges of the projection are defined by cut

edges of said other of the first and second flat plates.

14. The ground working implement according to claim 13

wherein each enclosure member extends substantially fully

across a respective side of the recess so as to substantially
fully cover the side of the recess.

15. The ground working implement according to claim 13

wherein each of the enclosure members 1s welded to the

respective side surface of said one of the first and second flat
plates.

16. The ground working implement according to claim 13
wherein the pocket 1s arranged on a bottom end of the lower
portion of the shank and the projection i1s arranged on an
upper end of the tip.

17. The ground working implement according to claim 13
wherein the shank 1s shaped at the lower portion such that a
width thereof from the leading edge to the trailing edge 1s
oreater than the thickness of the first flat plate.

18. The ground working implement according to claim 17
wherein the shank includes a guide cover mounted on the
shank at a position spaced upwardly from the tip and
extending from the lower portion upwardly toward the upper
mounting portion, the guide cover comprising a sheet mem-
ber curved so as to be U-shaped 1n horizontal cross-section
thus defining a curved leading wall surrounding the leading
edge of the shank and two side walls each adjacent to a
respective side surface of the shank, the guide cover having
at a lower end thereof each side wall thereof arranged
immediately alongside and parallel to the respective side
surface of the shank and substantially immediately above the
enclosure members to define a narrow width of the cover at
the lower end substantially contiguous with the enclosure
members; and the guide cover increasing in width trans-
versely of the shank from the narrow width at the lower end
to an increased width upwardly from the lower end.
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19. The ground working implement according to claim 13
wherein the pocket has front and rear surfaces which are
tapered and the projection has front and rear surfaces which
are tapered and shaped to fit against the front and rear
surfaces of the pocket when the projection 1s inserted into
the pocket.

20. The ground working implement according to claim 13
wherein the shank includes a guide cover mounted on the
shank at a position spaced upwardly from the tip and
extending from the lower portion upwardly toward the upper
mounting portion, the guide cover comprising a sheet mem-
ber curved so as to be U-shaped 1n horizontal cross-section

12

thus defining a curved leading wall surrounding the leading
edge of the shank and two side walls each adjacent to a
respective side surface of the shank, the guide cover having
at a lower end thereof each side wall thereof arranged
immediately alongside and parallel to the respective side
surface of the shank to define a narrow width of the cover at
the lower end; and the guide cover increasing in width
transversely of the shank from the narrow width at the lower

1np end to an increased width upwardly from the lower end.
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